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‘Measurement and Analysgig:

1. The momentum spread in the main-ring bean at 100 GeV was
megsured by observing the debunching time when the »f is turned
off on the flat-top. The observed data are

bunéh length with »f on {observed using the strip-line
detector} = 2.5 nsec
= 48% {rf period = 18.8 ngec = 3609
ﬁ@bmmmhing time to lenghthen 2.5 nsec to 18.85 nseo = 50 mseo;
Hehicd
{(L8.8 - 2.8} nssc

debunching rate = £ Taeo = 330 nsec/sed.

The computed debunching rate at 100 GeV is 250 nsec/sec for a

“total é%:mf lﬁm&* Therefore, the measured debunching rate gives

dp 330 5
“%‘“-ﬁ%@ ® L0

4 &

= 1.3 % 10 -.
If the momentum spread of the linac beam at 200 MeV is

3§§ m 2 % E@ME and 1f the longitudinal emittance is conserved
throughout (1L00% rf capture and no emittance blow-up by rf noise)
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we get at 100 Gev

ég = 1.15 x 1074,

The agreement is probably fortuitous.

2., 'The rf phase is then jumped on the 100 GeV flat~top so that the
beam bunch sits on the unstable synchronous phase. After various
durations (At) of running on the unstable phase the beam radial
width was observed on the ion~profile detector {located at xp = 4m) .
The bunch length was alsc observed on the ferrite detector. But
the slow response of the ferrite detector makes the bunch length
cbservation questionable. The rf voltage is 1.2 MV. The ohserved

data are given in Tabkle 1.

Table 1

bunch length beam radial Ap

At {msec) {nseag) width {mm) _ o
-3

0 2.5 13 0.13 x 10

2.5 8 16 0.9 x 10°°
5.0 - 21 2.1 x 1073
87.5 - 44 7.9 x 10°°

where é% in the last column is computed from the beam radial width

using xp = 4m and assuming the betatron~oscillation width to be

3

I3mm - x 22 = 13 om - 4 m x (0.13x10"

= 12.5 mm
PP )

hecause ég = 0,13 x 10”3 at At = 0 as measured by part (1) of the

experiment. In the last row the beam is way outside of the rf

bucket.
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‘phase of stationary buckets the phase diagram lockg like

At At = 0 the beam bunch with length 2.3 nsec is shown as AR with
ZEeTo é%w Rfter a finite At the bunch is stretched out to A'B' with
dtength T.

The eguation of the trajectory curve C is

' 3 : s ;
Spyt Ll eV x cos_§ - o
i ! . — e = CORST
h =y Th me® 2.7 gw%“m £?X

LY Y/

where the constant on the right-hand side ig adjusted so that the
ourve passes through point A 8t ¢ = 70.418 and ég = ., With

o= hapmonico nunber = 1113

il

Y = trafsition v = 19.6
Vo= rf voltage = 1.2 MV
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‘numérically we have at 100 GeV

3

Ap o 2§g-: 2.326%10° 2 (0.914+coss) -/ 2

P

where

= f{ - 1 __ .
0] i \l TE57E T 1in nsec

For variousg beam bunch length T we get

v {nsec) é% (1073

2.5 0 (or 0.13x107°)
4 0.8
6 1.43
8 1.82

10 2.34

12 2.69

14 2.95

16 3.13

18.8 3.22

il 3

This, we see that for —g = 0.9 % 10 ~ the bunch length should be
~4,2 nsec instead of the 8 nsec as cbserved using the slow ferrite
detector.

The traversal speed along curve C is extremely nonlinear. It
is perhaps not worth the effeort to compute the time At to check
with the values given in Table 1. Since the pericod of a small
phase ogscillation is about 11 mgec the At values in Table 1 look
entirely reasonable.

One concludes, therefore, that this is a usable scheme to eniarge

'ég'for smoother beam spill using resonant extraction.

L. C. Teng



